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cUPPIAMENT TO TES TRATITNG wAvaL - QD 


DESCRIPTION OF CHANGES 





This section conteins descriptions of tre changes mod 
systems since the publication date of the J-3 CR S.esten Proising Meces 
T3-7-100. The manval will not be reviced or re T 
copies will be rudber-stamped with a marker (> 
text where chanses oceur. Descriptions of chances i: 
plete replacement passages. They are Sinply stateme:: 
dating anddescriptions of the changes, wiich are numlered to correspond to 
the number of the manual page and paragraph which they revise and the oysten 
to which they epply. 


Beginning with Agena 1654, extensive changes wore made to the com:ai.d 
system, The S-Band Beacon and the beacon-generated analog (ANA) comands 
were removed fron the Agena. To preserve redundance the ANA commands were 
replaced with "SILO" commands with frequencies in the UHF band, In generul, 
nomenclature, frequencies and functions of the existing UHP (UNCLE) commands 
remain unchanged. The method for designating ANA, UNCLE and SILO conrends 
can be best described by an example: 


ANA 14 (Used prior to 165!/cR-9) 
UNCLE 124 (ANA Cmd, No. + 110) DISIC MODE SFLECT 
SILO 324 (UNCLE Cmd.No.+ 200) 


Concurrently with the redesignation of ANA commands to SILO, the KIK-ZORRO 
38 and 39 commands have been redesignated "TK-SILO". 


Since this change in nomenclature appears in so many places throughout the 
text, the changes will be marked at the point where they first appear in 4 
paragraph; but written descriptions will not be provided. 


The command function list for each payload system is issued under a 
separete report. For up-to-date nomenclature and definition of the STLO/ 
UNCLE command system refer to the command funetion list for the payloas 
designated. 


PAGE 

PARAGRAPH 

EFFECTIVITY DESCRIPTICH 

A-3 . Beginning with vehicle 1654, the orbital mission vas 
A-2.0 increased from 14 days to 20 days, This was made possible 
1654 & Up by a 3/4 speed orbital Programmer and additional batteries. 


CRGUP 1. 


i al : ay eld 





’ SUPPLEMELT TO 





es spy ito, 
PAGE No, OS en 


Description of Changes (Continued) 


PAGE 
PARAGRAP!! 
EFFECTIVITY 


B-1 
B-1.1d 
1654 and Up 


B-2 
Figure B-1 
1654 and Up 


B-3 
Figure B-2 
1654 and Up 


B-5 
B-2,2,1 


1654 and Up. 


B-5 
B~2, 4 
1654 end Up 


B-5 
B-2.5 
1654 and Up 


B-8 
Figure B-5 
1654 and Up 


B-9 
B-3.1 
1654 and Up 


B-10, B-11 
Figures R-6 


and B-7 


1654 and Up. 


B-12 
Figure B-8 
1654 and Up 


DECO: Lite 27 
Velete reference to VF Geseeeq foe 


Delete Par tetveen "Start uy, arcana" 


"Asena Shutdown", 


ene 


Plo. 32 in Appendix : 


Substitute Dvu Sequence 


The standardized Asena "D" hes been replaced t:; 
an Agena manufectured specifically for tre Qa 
Program. Anz reference to the Pens Dror hens 


the QB Acena, 


Delete the last sentence of the parasraph, 


Replace first sentence with: 

The @MMB Agena is a satellite vehicle configured 
to perform the@@M Ascent and Orbit mission re- 
quirements. Factory to Launch Test Sequence is 
shown in Figure B-5 in Appendix FP, 


This paragraph is no longer appliceble. 


Figure B-5 has been revised to show the present 
manufacturing, assembly and test flow. See Appendix 
FF, 


Add reference to Figure B-, and replace Fig. B-6 
and B-7 with Figure B-6 in Appendix Fp, 


These figures are obsolete and repleced by Fig. B-G 
in Appendix FF. 


The baffle shown in the upper view is no longer 
applicable, 
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PAGE 
PARAGRAPH 
BFFRC CI VIG 


B-13 
Pera. B-3,2 
1654 and Up 


B-13 
Para. B-3.3 
1654 and Up 


B-15 
Para, B-4,1 
1654 and Up 


B-16 
Figure B-10 
1654 and Up 


B-20 


Para, 5.0 to 5.43 


DESCRT: TIO:! 
paces nafs ea 


Revise last sentence in first poresraph to read 

"The aft cquirment rack provides mountin:: feeil- 
ities for cas storace,solar arrey, drac-ivshe-up 

rocket, research payloads, and other on Dees 


items, 


Agena propulsion ro; has an additional ecnponrent 
system called the Drag Make-up System. See para- 
graph B-4.1.1.3 in Apvendix FF. 

Isolatio:: Valves and Solia Prorellani Stercier 3 
are not part of the current @A-e:.c, 


This section describes an earlier version of the 
Agena guidance system. The present QB Agena 


1654 and Up Guidance and Control subsystem is described in 
paragraph 5.0 in Appendix FF. 

B-28 Delete the note concerning angular reference de. 

Figure B-15 Signations, 

1654 and Up 

B-31 Refer to Fig. B-17 in Appendix FF for present 


Figure B-17 
1654 and Up 


B-35 to B-4l 
Para. B-6.0 
thru B-6,2,2 
1655 and Up 


7 
pneumatic system configuration. 


This section descrites an earlier version of the 

Agena electrical Subsystem, Refer to Appendix Fr, 

Section B- 6.0 for an up-to-date description of the 
Agena electrical power svstem. 


B-37 Replace with Table B-1 in Appendix FP, 
Table B-1 , 

1655 and Up 

B-38 Replace with Table B-2 inAppendix FF. 
Table B-2 


1655 end Up 


B-39 
Figure B-19 
1655 and Up 


Replace with Figure B-19 in Appendix FF. 
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PAGE 
PARAGRAVH 
EFFECTIVITY 


B-!10 
Figure B~20 
1655 & Up 


|B-41 
‘Para B-6,2,3 
1655 and Up 


B-4e 
Para B-6,2,4 
1654 ard Up 


B-44 
Para B-6,.3 
1654 and up 


B-ey 
Para B-6,3.1 
1655 and Up 


B-45, B-46 
Para B-6.4,1 
1654 and Up 


B-46 

Para B-6,4,2,1 
Table B-5 

1655 and Up 


B-48 ; 
Figure B-21 
1655 and Up 


B-49 
Para B-6,4.2.4a 
1654 and up 


EXCLUNED FQ0H4 p9TeIATID 


ery Rude 


DSoCr TIT. 


Delete Fisure P-f9 i 
to the present fre:a 


Bay . “4 : es 
CCauce st if 1ot 


aprliconila 


Type X DC-DC connector has been renoved fren the 
Agena tecause the J3 Payload does not require re- 
gulated power, 


The + 28 VDC signal conditioner ls loseted on 


—_ 


an independent terminal board assembly. 


This paragraph is not applicable to the present 


GHB Agena. 


Battery options are discussed in Para 6.2.1.2 of 
the appendix, 


With the substitution of the solar array system 
for primary batteries the Agena payload capability 
has increased by approximately 450 lbs. ‘The aft 
rack of the Agena is configured to support a var- 
iety of research payloads, 


Reference to 0.S,F.G. should te changed to Yaw 
Programmer, 


Battery types IC, 1D, énd VI are no longer used 
by this program. Refer to Table B-5A in the 
appendix for battery characteristics of Type VI A. 


Replace with Figure B-21 in Appendix FF which 
shows Solar Array System performance, 


Reference to 0.S.F.G. should be changed to Yaw 
Programmer, 
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Description of Chances (Cont'd) 


PAG" 
PARAGRATY 
B-51 

Para E-7.2.1 
1654 ane Up 


B-52 
Figure b-?2 
1654 and Up 


B~53 
Figure B-23 
1654 and Up 


B-55 
Para B-7,2,1 
1654 and up 


B-57 
Figure B-25 
1654 and Up 


B-58 
Figure B-26 
1654 and Up 


B-59 
Figure B-27 
1654 and Up 


B-62 
Para B-7,2,2,1 
1654 and Up 


GROUP t 
PEREUREA Since apases 
C7 ee ee ee advectia f..0g ef 


DESO TOTO: 
UNF Comsand Lirl: tas tees replaced boa 
Comsand Link as Geserii od Hele eee 2h 


This figure has teen reviced to reflect adivtic 
Of SGLE eanipnert and locstion of the unern 
ment in the “rena forvard equipment rack, 
Figure 22 in Appendix FP, 


UHF Command System has been deleted, Figure 
in the appendix shovvs the SILO and ULCLE 
Links and the two Telemetry Links, 


ct 
fu M9 
1a) 


rhe. 
Lo are 


Refer to tonendix FP for a desert 
SILO Co:mnay? System, whieh has rerlecead 232 otk, 
(UHF) Comuand S:sten. 


Rifen ¢f the 


This figure is replaced by Figure B-23 in 
Appendix FP. 


Figure B-26 is obsolete and is no longer applicatl 
Refer to Figure B-26 inA ppendix FFP, 


Figure B-27 is dcleted. 


Command duration is 16 + 3.0 seconds. Reforene 
LO seconds nominal should reag@ 16 seconds Hormel 


eo 
wet 
ha kg 


nA 


bh 


4 


Reference to Analog Comnacnds should be RF Conne 
because both SILO azd UNCLE Commands are epolic 


“ 
a 


Ft 


a) 


Item (a) Orbital Programmer speed has been reduced 
from 9 to 6.75 inches per orbit. 


Item (b) Period is 20 days and approximately 
325 orbits, 
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Description of Changes (Cont'd) 


PAGE 
PARAGRAPT 
EFFPRCTIVITY 
ited leh itaat ae 


B-63 
Figure B-29 
1654 and Up 


B-64 
Para B-7.2.3.1 - (2) 
1654 and Up 


B-64 
Para B-7.2.3.1.1 
1654 and Up 


B-65 
Para B-7.2.3.1.2 
1654 and Up 


B-66 
Figure B-30 
1654 and Up 


B-67 
Figure B-31 
1654 and Up 


B-69 
Figure B-33 


B-70 
Table B-8 
1654 and Up 


B-72 


Figure B-3h 
1654 and Up 


GROUP 7 


PREETI PAGE picner atid 


we Wee ee Go 
DP Scale to: 
pane ae 


Analog 1, 2, 3 ena’ 
SILO 311/U%cL::; 
SILO 312/ulcy2 
SILO 312/Uier,7 
SILO 317/MICLE 
Beacon 0:1/CLF functions 
SILO/RCVR Deriod eG 





COnsvaisg are 
LiL 
131° 
1j2 
117 


7 
and Deeoder 


KikK-Zeke is changed to KIK-UNCLE. 


Insert the word "STI0" before UHF. 


Delete reference to Figure B-30. 


Analog Comnand h is 
UNCLE 114, 


Analog Command 5 is 
UNCLE 115. 


replaced ty SIO 314,/ 


replaced by SILO 135/ 


should rend 


Command designator KIK-Zorro is repleced by KIK-SIIO. 


Command designator KIK-Zorro is replaced by KIK-SILO, 


This figure is obsolete and is deleted. 


This figure is deleted since 


System has been replaced. 


S-Band and Analog 


Figure B-33 is replaced by Figure B-33 in Appendix 


Fr. 


Refer to Table 8 in Appendix FF for an up-tc-date 


listing of 


the Recovery Timer Sequence of 


Figure B-3h is replaced by Figure B-33 in 


FF. 


Bvents. 
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PAGE 


PARAGRAPH 
EFFRCTIVITY 


B-(4 
Para 


1654 
iB-74 


‘Para 


1654 


B-75 


B-7.2.3.4 (a) 
and Up. - 


B-7.2.3.4 (a) 
and Up 


Table B-9 


1654 


B-75 
Para 


1654 
B-76 


Para 


1654 


B-76 
Para 


1654 


B-78 
Para 


1654 
B-78 


Para 


1654 


* 
Seed 


and Up 


Tote. 3 Cb) 
and Up 


7-7.2.3.4 (b) 
and Up 


-7.2.4 €) 
aud Up 


B-7.2.4.4 
and Up 


Ba. Bett 5 
and Up 


TAL Py yee vey, 
RED AUTOR AF IO 


PISCRIT TION 
Mode selection is necorrlisied te Saar 
UNCLE Coweid, Secure Commend is Ceo ove 
KIK-UNCLE (feke Cone: 3 Secteu has 


In Mode Select Listin one AL/R Pneu, OF" caeuarer 
ou ? 
tion is a backup, 


In the Freeute function's change the 3rd ite , 
"Unsecure" to Secure. 


Refer toApvondix FF for an up-to-date Lisils~ «f 
Lifeboat Sequence of Events. 


Mode selection is accompliched bk an Uncomies 
b v 
UNCLE Commend. 


Under Mode Select Listihg add: 
(1) Power ON to Magnetometer and Flight 
Control Electronics 
(2) Initiate A Sequence 


Change ZEKE to UNCLE 
Last item change Unsecure to Secure 


. Foe 
weraes 


The function designated "Link I Telemeter Si 
is now derived fron both the Asena Link I or 


Link II. The signal is nov designated " Tiw: I/ 
Link II Telemeter Signal," 


S - 


KTK-Zorro and KIK-Zeke Conmand designators ere nor 
KIK~SILO and KIK-UNCLE. 


Link I Telemeter Signal is changed to Tink L/a 
Telemeter Signal. Link II ON/OFF Brush Commands | 
will also provide or remove Signal at the psyload 
interfece. 


FIG fx ces oe 
ee eae ; - Pech fers ri aoe 1 
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PAGK. 
PARAGHAPH 
EFRROTIVITY Dag. 


B-79 (a) Link If Gele utes vill else te eae ame: 
Para B-7.2.44.5 a function of L/h Usceerre Cec antic th EHS 
1654 and Up 
(c) Change VAF to UnY and NIv-ncre 22 40 HIN 
UNCLE 32. 


Bp-80_.. This paragraph is ro loner applicaite ri:ce Reo 
para B-8.2.1.3 Commands will op2raled Link If Telesetc™, 
1654 and Up 


B-80, B-81 ; Item (b) should be deleted tecnuse cas valve monitors 


Para B-8.2.1.4 (b) have been removed from the Agena/Payloud Interface. 
1655 and Up 


GROUP 1 
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PAGE 
PARAGRAPH 
RETR OPT Vay 
D4 


Fig, 


D-5 
D-3.1,2 
CR-6 & Up 
D-8 
D-5.1 
CR--G & Up 
aah 

Fig. E-3 
CR-5 & Up 
E-6 
E-3.1.3 
1654 & Up 
E-9 
E-3.1.4¢ 
CR-5 & Up 
E-1 

E-3.1 


1655 and Up 
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McchtTey ior 
qe ey 


The no-gold paint y.u1: 


exactl 


y 4s 


aluminum tape 


covered by whi 
aluminum tape, 
aluminized Myler 


Modifying the no-"Old rain 
results in a 


faces, 


paint on the top and 
tape on the entire su 


If a modification of the standard no-geld paint pat 
is required 
to the upper quandrant 


At orbital tem 
cooling effect, 
effect on the structure, 
paint on the top quandrant 


the ret. 
i 
S uce 


ee Silicon elns 
° 


differ 
The exterior 


ae 


fds 
vhernal 


creases the aluminum area, 
temperatures, 
area of tape added, 


Two changes, which affect 
Accelerometers vere deleted, 


nector AJ-LOX, not shox. 
carry commands from Agena to the Con 


The Agena S-Pand bea 
from the Agena beginnin 
to the redundant SiLo/vi 


ANA commands, 


Changes in the tape reco 
Agena Thrust (Gas 
and clock syne pulse 


and Up. 


T3-9-006 replaces 73 


Interface Specification, 


AN 


mra “ISN fae 


7? 


% with ve 


r 





» this is done by adding 
@s required, 


peratures, the black paint hes a 
while the alwrinun t az pal a 
Addition of tape over the black 

reduces the black area end 
€S orbital average 
"tuned" by varying the 


This rais 
The system is thus 


con and commands were 
hicle 1654, 
‘CLE command systcm eliminated 


> 


ape hes 


PAGE No. 12 CF 7 
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rfeces of the Sides, 


‘tt pattern shown in Ficurg D-3 
ence distribution of ther:.21 ce:trc) eg 
Surface consists of black Silicone 
bottom quadrants and Mystik alwrirnun 
tern 
Mystik aluminuu taza 
Al2 Pollesing PUREE Se 


@ nev 


in- 


Sisure E-3, have becn nade, 
Spare pins in fuxiliery 
nm in Figure E-3, 


Cone 


were activated to 


mnand Box, 


climineted 
The chans 


2 
the 


rding system were made for CR.-5 
Jets) is no longe 
stretchers are no longer 


monitored, 
used, 


~5-023 for Agena to AP Payload 
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Description of Changes (Cont'd) 


PAGE 

PARAGRAPH : 

EFPECTIVITY DESCRIL «TC ne 

F-1, F-2 The flight of the Ch-5 system vee the Cae oe es 

Table P-1 ’ UTB film exclusively. No further flights wath ULh fil... 

CR-6 and Un are planned. 

F-5 Delete reference to 27.0 mil (UTD) file. 

F-3.0 

CR-6 and Up 

F-6 With the development of the nev Supply servo eccntrel 

F-3.1 system, low voltages are now developed for both the camera 

CR-8 and Up drive and the supply servos. 

F-11 The optical encoder subsystem is no longer applicable, 

F-3.4 It was used on the CR-) system only. 

All Systems 

F-13, F-1) The supply cassette control system has been changed to 

F-3.5 & servo feedback system for each panoramic camera. A 

CR-8 and Up torque motor, geared to each spool, is driven by a servo 
amplifier which receives its control signal from a tension 

- sensing dancer-roller assembly at the output of the cassette. 

Thus a constant reverse tension is applied to the film . 
entering the camera to prevent formation of slack loops. To 
prevent spool rotation during launch and non-operational 
periods, brakes are incorporated in the spool @rive 
mechanism. 

F-20 In systems provided with the supply cassette servo 

F-3.10.3.1 control system, the supply brakes are ON, preventing 

FR-8 and Up excessive spool rotation, during launch. The brake method 

; of caging the supply spool replaces the method of supplying 

film tension by the backward pulling of the torque motor. 

F-21 The time delay period for instrument shut down has been- 

F-3.10.3.3 changed. The supply and take-up motors remain energized 

CR-6 and Up for an additional twenty seconds to maintain system tension, 
after which the system is fully shut down and is in the 
Stand-by mode. 

F-22 For clarification: at the end of the five-second 

F-3.10.3.4 period, the camera drive motor, the supply servo and take- 


All Systems up B spool torque motors are energized. 
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PAGE 
PARAGRAPH 
EPPROTIVITY 


F-23 
F-26, 
F-h, 


F-5.0 
CR-6 and Up 


FP- 22 
F-6.0 
1655 and Up 


H-4 4, 
H-3.1.1 
CR-6 and Up 


H-4, H-6 
H-32223,, H=3,2,3 
CR-6 and Up 


H-9 
Figure H-4 
CR-6 and Up 


H-11 


Figure H-5 
CR-6 and Up 


GROUP T 
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The changes in tire poPEags 
Figures F-7 thru ?-]1, Corrected. firtrés ‘are £404.. 
in Appendix FF. 


When the DSR command subsystem wes added, it Lerane 
necessary to rearrange the commutator point agsioncen 
of a number of CR instrasent monitors. Pecauce of this 
rearrangement and a need to Charge the nomenclature of 
several monitor functions, Table F-2 has been reviced and 
is included in Appendix FF of this supplement. For epeeific 
T/M point assignments and a listing of redundant. ncnitors 
not shown in Table F-2, refer to Addendum A to Teleretry 
Schedule T3-7-004 for the system under consideration. 


ve 


T3-9-006 replaces 73-5-023 for Arena to AP PEERLESS 
Specification. 


Command UHF 101 has been redesignated SILO 301/UNCLE 
101 Panoramic Camera Exposure Control. The description of 
the command function is correct. 


Command UHF 102 has been reassigned to DSR use. Pan- 
oramic camera slit width fail-safe control is accomplished 
by SILO 326/UNCLE 126 which places either. instrument in the 
fail safe position while the other instrument is in auto- 
matic control or one of the fixed slit positions. SILo 326/ 
UNCLE 126 only effects positions 6 through 10 of the stepper 
switch. 


The 1/250 second exposure has been disabled and not in 
use in later flights. 


Exposure Control Delay is accomplished by dual command 
inputs, SILO 305/UNCLE 105, to Timer #1. SILO 205 is the 
primary command and UNCLE (UHF) 105 is the back-up 


Same as comment on Fugure H-h, 


: an epee See aye 
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PAGE 
PARAGPAPII 


EFPRCTAVET 


H-12 
Figure H-6 
CR-6 and Up 


I-1 
Table I-1 
All Systems 


I-2 

Table I-1 
CR-7 and Up 
I-2 

Table I-1 
CR-7 and Up 
a ES 

Table I-3 
CR~7 and Up 
I-6 

I-3.0 

All Systems 
I-8 

I-3.1 

CR-7 and Up 
I-8 

I-3.3 


CR-7 and Up 
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SUPPLEMENT TO SHE TRATSING MANUAL - ae 
TACT ETE, 
Primary STIO cos.urds uced fn content toa Loui ts, ge ess 
UNCLE (UH!) com.anis should be HciCuLed it tho Phos ee 


follows: 
SILO 301/UNCL= 1c1 
UHF 102 is SILO 326/UNCLE 126 
SILO 305/UNCLE 105 


Terrain camera lens aperture kas been changed to 
£/6.3 for some systems. Apertures used are as follos: 


CR-1 f: 4.5 
CR-2 f: 4.5 
CR-3 f: 6.3 
CR-4 fF: 4.5 
CR-5 (Ho DISIC installe?) 
CR-6 and Up P5053 


Cycle period of Stellar Canera is now the same as that 
of the Terrain Camera. 


Total capacity of the terrain camera has been 
increased from 2000 feet to 2200 feet, 


One of four terrain cycling periods {9. 375, 12.500, 
15.675 or 18.75 seconds per cycle) can be selected prior 
to flight. 

The aperture of the Ikogen lens is f: 6.3. Tnat of 
the Ikotar lens is f: 2.8. 


The supply cassette film load has been increased to 
2200 feet. 


The take-up spool capacity has been increased to 
1100 feet for each spool. 





te ie toe 0 se i gh RE "Say ae 


Copy Ho. 











PAGE No. 15 0F 70 _ 
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Description of Changes (Cont'd) 
PAGE 
PARAGRAPH 
EFFECTIVIVY DESCHITETON 
I-11 DISIC Operetion Ins chonced with POEL GOT Aa eas 
T-4.1 ting modes and cycle reriods, The Tollowi: | dccert 
CR-6 & Up Shall be substituted for the first sub-para cco: os 





graph I-41; 


"The DISIC has two modes of Operation, slave eid ine 
dependent, Whon the DISIC is Operating in the ei 

it is operated in congunetion with the pan irstror 

In the indepenzent mods, the DISIC operates ab oy erlees 

of the pan instruments as a mapping camera, In both the 
Slave and independent modes the terrain and steller emearns 
have a capability for four cycle periods of She tee 12,50, 
15.675 and 18.75 seconds, In practice it has been cutonar: 
to use only the 9.375 seconds period," 


I-13 The number of frames exposed during panoranic oporation 
T-4,3.3 have been changed. Change 18 te 3 and nine to Se 
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Description of Chanses (Cont'd) 


PAGE 

PARAGPAPH 

EFFICLIVITY emer e Bi Let 

Keg Add the followias: 

K-3.3 The dual rance FLU has the saze tasic Pee oie ese hes S 

CR-6 & Up double bottle, sins.e rence unit, The dash Pie Peat At sos 
creates the dial rance ecclis for a different hele cise «+ 

orifice 7/3 and a difverent control unit, 

{ 

K-3 Differences in the centrol unit for the yulsed itt) ra: 

K-4,1 be seen in Figure K-2, of the Ori-sinal doris 

CR-6 & Up and Figure K-2 of Appendix FF. The Acastat Ticcr has Leen ree 


placed by a latching relay and e tine delay circuit. ‘The 
time delay circuit controls the fest build-up intervul ons, 
Pulse timers are controlled by two timers in the Transfer 
Box, 


Two views of the asserbled Mm, 2 bottle unit are show: 
in Figure K-3, Appendix PY. 


Orifice #1 will flow when Valve jl is oper. Orifice "2 
will flow when Valve #1 and Valve #2 are both open. Orifice 
#1 is sized to maintain the lowest of the dual ranges, 
Orifice #2 is sized to give the desircd pressure rise time. 


The dual range PMU may be operated in 2 steady state 
modes, 

1) Orifice #1 only 

2) Orifice #1 plus orifice #2 
pulsed on and off, 


In either mode, orifice #2 may be timed on for fast 
build-up, at the conclusion of which, it will shut off or 
begin to pulse. Three timers control the initial fast build- 
up tine and the "ON" and "OFF" pulse time. 


The nominal cycle rate is «5 He Therefore, if Ty is 
the "ON" time 2-T; is the "OFF" time, Normally T) is between 
-2 and .5 seconds, however, there is design flexibility to 
Set the "ON" pulse or the "OFF" pulse to approximately 2 sec- 
onds, i.e. orifice #2 is either disabled, or is on for the 
full instrument operate period, 
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Description of Changes 
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PAGE 
PARGSGRATT 
HLEECT OVC Ty 


Kh 





K-4 

Table K-1. 
CR~6 thru 9 
CR-12 & Up 


O11 
with 
back 


K-8 
Figure K-2 
CR-6 and Up 


*, 
r 


=2 
igure K-3 
CR-5 and Up 
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(cont'd) 


Pus ytere 
The surge Ori Teo ts thence d Tre an tte ee 
2 Oo -2CO 4h Cnanse reo: oO GL - 19 0-0 ¢ Chg 


The sustaining orifice is changed fron .020 
dis, After eveluation of CR-10 ard ll fli 
the .020 dia, 
to .020 dia, 


See 4 5 is Soe 5 
Size, Vhe oritice size iay te 


Replace Figure K-2 by Figure K-2 in Appendix FF. 
Replace Pisure X-3 bly Figure “%-3 in Appendix Fo. 
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Description of Changes (Coni'd) 


PAGE 

PARAGRAPH 
EFFECTIVITY DEE Ai eS 
L-1 Stepper Gwrliches Lave 
L-2.0 Command Box !. a di-itel s 
CR-6 & Up with a DSR Co.sand Cate,;st 


beoen replaced 1 le 


Lng 4 o 
shes wailed ya's? tes es, etd ee 
SEO PO Laer: Lo Ss Gees 


0) 
a) 


z Installution of tie 3/% specd oriitel pro reve 

3.1.1.1 , results in changes in values of tape srecd, brash 

54 & Up contact time and eve:t interval. Aprproxinczte vel 10S 
ean ve obteined tr adfustirs the figures to ea ratio 
of 4/3. Values of tive - related functions rust te 
adjusted by this patio throushout the text. 


L-2 The values of pulse duration and OFF intervel 
L-3.1.1.2 have been changed as follows: pulse duretion are 
.1654 & Up now 225 to 475 milliseconds; and OFF interval is 
new from 0.7 to 0,9 scconds, except for LITO 3202/ 
UNCLE 102 which is exenpt from this time linit. 


Delete the last sentence of the first sub-pure- 
graph. 


Replace the second sub-paragraph with: 


Secure real time commands (RTC's), may be ini- 
tiated only once during an acquisition and are there- 
after disabled, The interface electrical crharacter- 
istics are +2) VDC unregulated with a maximu. currert 
of 2 amps with a duration from one second miniinum to 
15 minutes. RTC KIK-SILO 38 is used to accomplish 
early main A to B Transfer funetion. RTC KIK-SILO 29 
is used to accomplich earl: DISIC A to B Transfer 
function, 


Add a third sub poragraph as follovs: 


Both the unsecure and the secure RIC's eppear at 
the Agena/Payload interface as +24 VDC signals, The 
vehicle-borne components of the tracking, telemetry 
and command subsystem, consisting of transmitters, re- 
ceivers, decoders and programmers are contained with- 
in the Agena. Real-time commands are transmitted to 
the Agena by the SGLE (Space Ground Link Equipment). 
The SGLE is an integrated tracking, telemetry and 
Command System, The system is integrated in the sense 
that all tracking and command data are multiplexed on- 
to a single radio frequency carrier of 1.791 GHz for 
transmission to the vehicle. Similarly all telemetry 
and tracking data are multiplexed onto a single carrier 


of 2.237 GH, for transmission to the ground station. 
eiee 1 | 
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‘Description of Changes (Cont'd) 


PAGE 
PARAGRAPH 
EFFECTIVLTY 
L3 

L3.1.13 
1654 & Up 


L3 
L3.1. 
1654. 


3.1 
Up 


> 


L5 
L3.1.1.3.1 
1654 & Up 


L6 
L3.1.1.3,2 
1654 & Up 


L7 
L3.1.2 
1654 & Up 


L7, L-10, L-11 
L-3.1.3 
Through 
L-3.1.3.5 
1654 & Up 


L8 & L9 
Figures Ll & Le 
1654. & Up 


L-~12 
Siye 
CR-10 & Up 


DUS Ce Tee: 
The H-Tiner is sv.onwous with Criaiel tro 
grammer and chowld to chan-ed wiere cver revere: col 
as H-Timer in text, 


Analog 10/UiCLE 120 is replaced by SILO 320/uncIr 120 
designation, 


Uncle 109 Command is SILO 309/UNCLE 109, 
Analog 9/UNCLE 119 is replaced by SILO 319/UncLE 119, 


Analog 6 UNCLE 116 is changed to SILO 316/UNCLE 116, 
Analog 8/UNCLE 118 is stro 31S/uncLR 11°, 


Change KIK-ZORRO 38 and 39 to KIK-STI,0 38 and 39, 


_Wherever KIK-ZORRO is noted in text change the nomen- 


clature to KIK-SILO, 


These paragraphs are applicable to CR-1 through 
CR-5. Systems CR-6 and up are controlled by a digital 
storage register command system, The manner in which 
real time end stored progrica courands ave processed 
by the DSR to control the panoramic camera is dos- 
cribed in paragraph L-3.1.1.3 and Section B. 


These figures applicable to CR-1 through CR-5 onl;, 


Revise the last paragraph to read: 


"The CR operate signal is used to control ceveral. 
functions as follows: 


(a) Clock Serial Interrogate Commands from the 
PCM. 

(b) Switches +24 vpc Unreg for TIM enable. 

(c) Operates either CR instrument. 

(d) Starts.17.5 second delay circuit to inhibit 
additional brush actuation (Brush tounce 
filter). 

(e) Operete DISTC Instrument, if DISIC is not 
inhibited by SILO 307/UNCLE 107. 

(f) Provide power to SLP Conditioner, 


(g) Operate PMU, if DM is not inhibited by 


Silo 310/UNCLE 110, 


a SASS on ty 4 aves ham Sue ge . eos ase ea 


PAGE 

PRE 

LET ECT SITY 
T-12 

Jats “cout'a) 


L-12 
L-3.1.: 


fon). - 
2654 Gul CL 


I-13 
Figure L~3 
1654 and Up 


L-14 
Figure L-4 
CR-6 & Up 


I-17 
1-6.0 
1655 & Up 


M-2 
M-3.0 
1655 and Up 


3 
-h.0 
1654 and Up 


ML 
Tebie fA2 


1654 i.e Up 
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on of Charges (Cont'd) 


DESCRIP TIA 


(nh) Operate 1 Tepe Ro 
(i) Provides +2! vio ur 
Control functions, 


TL, 43 
oO 

a 

" 

tu 

La} 

ise | 

ie) 

© 

i) 


ANA-14/UH¥-12! is replaced ty SILO 32%/UNCIE 12! 
Comnand, 


In the second paragraph change the last sentence 
to read: "The mode 1 command sent to DISIC is de- 
rived from the CR operate command geeneratine the 
DISIC data head logic." 


In third paragraph change UHF-107 command to SILO 
307/UNCIF 107 command. 


References ANA 1h/UHF 124 is chansed to SILO 32%/ 
UNCLE 124 and UHF 107 is SILO 307/UNCLE 107. 


Delete this figure refer to system schematics for 
DISIC Camera Control. 


Delete list of reference documants and replace by 
latest issue of following documents: 


T3-9-006 GUM Acena to AP Interface 
T3-5-021 DISIC to AP Interface 
T3-5-019 CR to AF Interface 
T3-5-020 -3 SRV to AP Interface 
133-3001 Payload System Functional 


Schematics 


Where batteries are stated in first paragraph, add 
“and Solar Array". 


Beginning with vehicle 1654, there have been four 
changes which in turn cause changes in the amount 
of power consumed. These are: 


(1) Change to 20-day mission 

(2) Change to 3/4 speed Orbital Proprammer 

(3) Addition of solar array panels 

(4) . Variations in the number of batteries carried. 


The allowance of these items has changed from flight to 
flight resulting in variations in the amount of power 
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Description of Changes (Cont'd) 


M-4 - continued from previous page: 





consumed. Values in the table are eu feet te 
change for esch gvetem. 
M-9 The four items listed in the FRE DOR, CEP EE ee lg 
Figure M-5 and M- above elceo affect the curves NCR ete 
1654 and Up M-5. Additics of the solar array pal~ & 
more gradual drop of? of terminal volvace after 


\ depletion o7 rated capacity. 


M-10 This figure is for carlier versions of the Arena 
Figure 1-6 and is obsolete. 
1655 and Up 
N-2 "Clock syne pulse stretching” was tern accomplishel on 
N-1.1 CR-1 to 4 only. A more appropriate time which would 
CR-6 end Up be applicable to all J-3 systems would have ceen 

"Clock syne pulse event correlation”. 
N-2 It is particularly important to refer to the Couns 4 
N-2.0 Function List, Addendun A of T3-7-02h and the Telemetry 
CR-6 and Up schedule, Addendum A of T3-7-004 for each vehicle 


system for individual function nomenclature and monitor 
a point assignments. Tables N-1 and N-2 are applicable to 
CR-1 thru 5 systems only. For later systens, to 
- accommodate the DSR Command System and to provide vetter 
redundancy of operational control and monitoring, @ 
significant number of changes have been made. 


N-4 Delete and replace the second paracraph with the 
N-3.0 following paragraph. 


Log and Up Link I consists’ of a coherent phase locked and erystal 


controlled two watt UHF-PH transmitter with the carrier 
modulated by a composite IM sisnal. The composite 
signal is derived fron the baseband assembly unit which 
combines all subcarrier information from the IRIG 
voltage controlled oscillator (vco) and frequency 
modulates and amplifies it with a 1.7 mhz VCO and 
power amplifier. Modulating the PM transmitter carrier 
with the FM composite signal results ina Pi/ EM 
frequency division selemetry signal. The vco's require 
a O to 5 volt input signal for which the carrier is 
deviated by + 7.5 percent from the center frequency. 


N-9 A more appropriate term for "snalog to digital multi- 
N-3.5 plexer" and electronic commutator would be "Pulse 
All Systems Code Modulation (PCM) unit”. 
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Description of Changes (Cont'd) 


PAGE 
PARAGRALII 


BFPECTIVITY 


N-9 
N-3.6 
CR-5 ani Up 


N-10 
N-3.7 
CR-6 and Up 


N-1O 
N-3.8 
CR-6 and Up 


224 


-12 
-3.10 
-5 and Up 


3 


»>OO 


a 
oad: 
li Systems 


0-1 
0-2.1 
1655 and Up 


0-3 
Table O-1 
All Systems 


0-3 
Table 0-1 
CR-5, 9, 10 


0-3 
Table O-1 


CR-8, 11 and Up 


GROUP T 
pt ees pr me pine 


arti rf : oe 
ofheni Reale 
eek Boer Dey. seawall  Sott e eater eS 


fie 


ae a ome 


Devoarre re! 
ee 


See comment above for Pare Nee. Pare crupl Nell s 
syne pulse stretcher. 

Replace remainder of peracreph berinning with "The 
duration of the Sune ....... "with "Tire oceurre ae of se 
pulce events is marked te tlhe pou digital data tit etre 
by using digital words which indicate the fp1c pulse woie 


has occurred" 


Replace words "transmitted via Channel 18, Lirk I avd 
and also used for digital tape recording" with "digitized 
and recorded on the digital tape recorder". 


Provisions of Continuous Channel Enable kave toes 
changed. SPC 17 has been reassigned to another Meet ic... 
and SILO 327/UNCLE 127 Operational/Diagnostic Duta fele~ 
has been added. For a description of the SILO 327/UICLE 
127 function see Addendum A of Specification 13-7-024. 


ce 


After the flights of CR-1 through CR- the accelerométer 
instrumentation was removed. 


Use of the digital instrumentation subsystem has been 


extended to all systems. ois 


Agena gas valves are no longer monitored by the tare 
recorder. The gas valve monitoring instrumentation ig 
now used for Instrument Diagnostic Functions. 

The DCS number for the Pulse Code Mcduletion Unit 
should be T3-6-051. 

Drawing number of Electronic Commutation Unit is 
now 133-5148. 


Drawing number of PCM Unit is now 133-5147. 


Drawing number of Electronic Commutator Unit is 


now 133-5166, 


Drawing number of FCM Unit is now 133-51h9, 


*% ti «a ee Co Fs PenPOnS ) Pune ene see secs ey EE 
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Description cf Changes (Cont'd) 


PAGE 
PARAGRATII 
EFYECUYVITY DEOCRTP boy 
o-k The deserinticn of LOGIE Pata SOGshi ee See 
0-3.1 longer applicable, var oRe-5 ani Up 72 channel tr Se ae ed, 
CR-5 and Up to #1 channel and handles the same data as dererited ove 
#1 channel. 
0-5 The circuit of the Tape Recorder Subsystem shown In 
Pigure 0-1 Figure 0-1 has beer notified as follovs: 
CR-5 and Up 
DRCG Sync outputs 1 and 2 go directly to the A/D 
Multiplexer (PCM unit) instead of through the 350 and 
650 MS one shots, which have been eliminated. 
0-5 A DRCG Sync Output No. 3 has been added. No. 3 Output 
Figure 0-1 goes directly to the A/D Multiplexer, 


CR-5 and Up 
DRCG Serial Word Output goes to channel #2 onl;. 


The 6 Agena Gas Jet Monitors input to channels 3-8, 
~ 11-16 have been replaced by Instrument Diagnostic Functions 
to channels 3-8, 11-16 and 1. , 


Relay K-3, with operating commands "A" T/M and Beacon 
ON, "B" T/M and Beacon ON, and "Bp" T/R Reverse Playback 
commands, has been eliminated. 


The capacitor across the resistor to Utire. Return has 
been eliminated. Unreg. Return, symbol \O7 , should be 
T/M Return, symbol VW - 


With the elimination of Relay K-3 Digital Clock Syne 
goes directly to the Tape Recorder. 


"Mode A" of Mode A Record Command has been eliminated, 


0-6 Thirteen, not twelve, of the 16 PCM analog input 
0-3.1 channels contain instrument diagnostic date, not six gas 
CR-5 and Up jet monitors. 


The gas jet monitors have been deleted. 


0-12 Comments above for page 0-6, paragraph 0O-3.1 apply. 
0-3.5 

CR-5 and Up 

0-14 The description of Digital Data #2 channel is no 
0-3.6 longer applicable. See comments above for page O-h, 
CR-5 and Up paragraph 0-3.1. 
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PAGE 
PARAGPATII 
BFPECTTVIVY OSE eae ae 
See oot sit ta a len ora sat 
Q-1Le Since pitt ieiis, 2 Psa peeaie’ i fs ee 
Q-3.2.1.1 lished that the vulucs of COM aEOS Gl cae ase ge pa tg. oe 
ALL Systens ? require revisior, Whose vel we: Se ik ae eras ean ote eee 
throughout the costo... of meres hos beon ploced o tia 
i line in the text on wiies & value Peqairi:s ¢f sere Lbs 
pears, Each change will be noted in the manner in which 
the change in this Ferccrophn is noted: 
Change 20 to 30 
Q-12 Change RV to SRV 
Q-3.2.1,2 
All Systems Delete stainless 
Change 3002 to 3209 
Change 0.65 to 0.75 
Change 39 to 45 c 
Q-14 Change 90 to 60 
* Q-3.2., 1.2 
All Systems Change 2400 to 2600 
Change RV to SRV 
Change 8 to 10 
Q-16 Change 5 to 6 
Q-3.2.1.3 
All Systens 
Q-18 Change the first sentences in sub-paragraph f to 
Q-3.2.1.3 read: 
All Systems : 
"The backup timer. - An electronic timer initiates 
a Thrust Cone Separete backup signal at 180 Seconds after 
Arm and a Destruct command in the event a malfunction pre- 
vents successful re-entry prior to 1500 Seconds after Arm 
command, " 
: Change 225 to 235 
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Description of Changes (Cont'd) 


PAGE 
PARAGRAPH 
PRFECWI VITY. PEO ee 


Q-19 
Q-3.2.1.3 Change 5 to 50 
All Systeins 
Change to LLStir = or recover, 
(1) Flashing light oneveined 
(2) Ejection piston pyro-eetuuted 


(3) Parachue. SeWence mechanienlls aetunat 


Copy pee 
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[py 


ee er : 2 : 
rie GS we ae —s 


(aa) 


ry 


Delete event (4) of the Sequence, The Puchap Tirer 


is energized by Arm Signal, 
Replace Subparagraph j with; 


"The inertia switch mcdule, - 
of four viscous denved 32 fhertizn 


Sultches 


must Operate (see Firnre R-10), 0 Te 


. cas a4 
‘2 opyrrese of thaga 


Comprised of a tark 


y UwO OP srhltoh 


Switches is to sense entry into the éetmosp.ere. The 
inertia switches begin to sense the g-lord at en altitude 
Of 350,000 feet. The re-entry dynamics properties, es 
Sensed by the inertia Switches, trigger the recovery 


programmer, " 


Q-21 Change 150° to 110° 
Q-3.2.3.2 . : . 

All Systems Change 300° io 10° 

Q-22 Change "fiberglas" to "etal and Lfiberglas," 
Q-3.2.5 

All Systems 

R-1 Recording of gas jet data has been replaced with in- 
R-1-0 Strument diagnostic data. 

CR-5 & Up 

R-12 : Time of occurrance of SV/SRY mechanical Sep2ration 
Table R-1 is Io +1 not T, + (later), 


All Systems 
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MONT Sh «is FES FEM ONLY 


PAGE 

PARAGRAPH : 

EPPRCTIVITY DESCRIINI CS 

T-8 AL! CR systers are givin Dirks lew: Seria? ge: Ha ete 

T-3.6.3,2 CRel throvch Chek ose yet 6S Govelon ans peste 4b. tee 

All Systens procedures. 

T-10 Add the follc cing eubepararvenh: 

T-3.7.6 Before loading for Ship ent the payloud is purge Lowith 

All Systems nitrogen for 30 minutes. A iitrocsen Purge Valve is pro- 
vided in the structure for this purpose, 

T-10 Add the following sub-paragraph: 

T-3.8.1 After completion of the Pre-Mate Receiving Inspection and 

All Systems checkout and immediately before the payload is transported 
to the launch pad, the structure is again purged with 
nitrogen for 30 minutes. 

U-25 Add Paracrarh 2.8 as follecs: 

U-2.8 An additional item of checkouts eaulpztont has bee, dovelonwd 

CR-6 and Up to check out the Digital Storage Register. This item is the 


DSR Checkout Console, T18-840. It was developed to test 
the DSR during Manufacturing Assurance Tests. It will also 
be used to test the DSR type Command Box in Components Test 
and the DSR type Command Subsystem during Systems Test. See 
Section L for a discussion of the DSR Command Subsystem. 


The console is a single bay, caster mounted enclosure 
about five feet high, with a sloping face. It contains a 
control panel, storage register, power supplies, and a 
patch board. 8 


During DSR checkout, the console simulates the function 
which the Agena vehicle performs in flight. % operates 
the DSR or the comnand subsystem in four basic modes: write, 
shift, T/M, and idle. 


Write mode is initiated by a switchlight on the control 
panel representing SILO 309/UICLE 109 "Load Enable" command. 
This command clears the memory and output register enabling 
it to be filled sequentially with 32 5-bit data words in 
response to 32 "Write" commands which represent SILO 302/UNCLE 
102 "Write" command. Both the "Load Enable" and the "Write" 
commands originate in normal flight from the Decoder Type 22 
in the Agena vehicle. During test they can be simulated 
manually with a switchlight (Load Enable) and a switch matric 
of 32 sets of six toggle switches (Write), 
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Description of Changes (Cont 'a) 


PAGE 
PARAGRAPH 
EFFECTIVISY 
Y-25 

uU-2.8 

CR-6 & Up 
(cont 'd) 


GROUP 1 
EXCLUDED FRO f 
AQ 


npr 


RAVEIAD AREA 


TORATIC 


PCED Stress 


DESCRIP G! 
fall ellis 
Shift mode is initiated ty a@ Switcehlicit on the 
control panel. One stored word is dunpod by eseh shice 
command, When 211 stcred vords heve been dumped Seaien- 
tially and read out, an all zero word is read out to 
indicate that the £torage resister has Leen empticd, 


With 32 word: stored and "load erable" still present, 
the DSR goes autcuatically into Bf mode and remains in ™° 
mode until power is removed. Contents of the memory cun 
be read out serially as 5- bit words on the console displa, 
lamps. An error can be detected by comparing the readout 
with the word stored. 


In idle mode the contents of the memory remains 
intact, with no conumption of electrical power. Idle 
mode is established by removal of power, 
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PAGE 
PARAGRAPH 


EFFECTIVITY 


AA-3 
AA-1.8 


All Flights 


CR-6 and Up 


cce-1 
Addendum A 


GROUP FT 


EXGHEGES Fim? 


LPO Rm rT pees ; 
pes Pay fee 


ore ie 
i 


] AUTOMAYHS 


emer te Lae 


DESCRITPTCr 
pack Ena 


Add Paragraph A4-1.8 as follccs: 
In 1968, eight J syeter flights were nade. Cf there, ft ye 
were J-1 systems; and three were J-3 systerc., Hash ey es, 
earried two capsules makirns a totul of sixteen. 422 e@poules 
were recovered for a 1007 recovery record, 


In 1969, six J system flights were made. Of these, three 
were J-1 systems; and three were J-3 systerns. Each flichy 
carried two capsules making a totel of twelve. ALL capsules 
were recovered for a 100% recovery record. 


: Add sub-paragraph o. as follows: 

J-3 Payload systems beginning with CR-6 have been equipped 
with a DSR command subsystem. For a description of this 
subsystem, see Section L. 


Additions to the abbreviation list should be Wiese “ke 
follows: : 

DSR Digital Storage Register 

SILO Real Time Command, UHF 


‘UNCLE Real Time Command, UHF 


The Command Function List noted in Appendix CC covered 
CR-1 through CR-5. For an up-to-date Command Function 
List, refer to the system under consideration. 
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These paragraphs are added to Section 4.0. 





} 
ro 
fj : : Sting 
the vehicle orbit by means of firing solid rockets. Mechanica) 


and electrical accommodations for twelve rockets are provided. The number. 
of rockets fiown on a particular mission is dependent on the specific 
taission requirements. Enabling of the rocket firing sequence is by ground 
commind and puovides for one rocket firing at a time. Gecgraphical location 
of the firing, as well as boost/deboost selection, is controlled by the 
Orbital Progra:mnor programming. The DMU firing sequences are preprogrammed 
on the orbital tape prior to launch. Provisicns are made to lockout DMU 
firings during recovery maneuvers precluding interference with recovery. 

A rocket firing, aligned with the vehicle velocity vector, will effect the 
orbit eccording to where the rocket is fired. The orbit quadrents are shown 
in Figure B-36. The qualitative effects of positive velocity increments 

are shown in Table B-10. 


B-h.1.3.3.2 Drag Makeup Rockets. The function of the Drag Makeup Rocket 

is to increase the orbital vehicle velocity to makeun velocity 
Josses due to ecro-dras. It can also be used as part of the ascent pnese 
&llowing injection of the Agena at a low altitude, then boosting perigee 
with the DMU motor thus providing a weight advantage in most cases. The 
DMU rocket can also be utilized to adjust the orbit in a deboost mode de- 
pending on the mission requirements. 


The DMU rockets are mounted on the aft bulkhead in a pre- 
aligned mount. The twelve DMU rockets are fired one at a time as required 
by orbital conditions. 


A choice of two, 13.5 lb. or 10.5 1b., DMU rocket motors are 
available. They burn an average of 7.2 seconds and deliver a total impulse 
of 3075 or 2050 lb-sec respectively. The maximum weight of the 12-rocket 
system is approximately 185 lbs. including the mounting brackets and thermal 
Shiclds. The maximua total availebie impulse is 36,900 lb-sec. 


The parasraphs B-5.0 through R-5.9 replaces Section B-5.0 in the original 


vox. 
R-5.0 GUIDANCE AND CONTROL sysrm: 

The guidance and contrcl system: 

a. Provides eitituec, time, and velocity references sufficient 
to coatrel th vehlele along the specified trijectory to 
ettati the procestt -1 erbit; 

b. Provides attituic reference aad control of the vehicle in 
orvit.; 

c. Provides the proper attitude and commands for the recovery 

cepsile. 
A tloor dinsran of the euidésaree and control system is shown in Figure 3-30, 
Grace ¥ 
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Figure B-36 Drag Make-up System Quadrants 
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~ DRAG MAKE-UP SYSTEM QUADRANT TABULATION 
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APPENDIX FF 
B-5.1 Horizon Sensor 
The horizon sensor (H/S) provides an ‘earth reference fox the 

' vehicle by detecting infrared radiation contrasts between curth nod Cl tse 
(See Figure B-14 in original text). The horizon senror cererater 
corresponding output which is transfoxw-.+2 into pitch and roll irs pr pienede, 
These signals are fed to the inertial refercoice packase (TEP) in ere rors 
of torquing signals to the pitch, yew and roll gyros for vehicle stele ie 
control. 
B-5.2 Inertial Reference Packasyre 


The inertial package contains three single-degree-of-freeicn 
rate-integrating gyros, each individvally oriented so that it senses the 
angular displacement of the vehicle about one of the three major vehicle 
axes. The primary function of the three Byros is to maintain the venicle 
in a fixed attitude with respect to inertial space. The &yros detect the 
difference between the attitude of the vehicle and the IRP reference 
attitude and generate an error signal with an amplitude proportional to 
the difference in attitude. The signal is processed through the flight 
control (F/C) electronics to the pneumatic and/or hydraulic components 
of the system. 


B-5.3 Velocity Meter 


The velocity meter senses vehicle change in velocity over a 
specified period of the engine burn time and sends a signal for engine 
shutdown after the desired velocity has been achieved. The velocity meter 
consists of an accelerometer, and a counter. Acceleration of the vehicle ~ 
‘is sensed by the accelerometer and is processed by the electronics. A 
pulse counter is used to count down the output of the accelerometer and 
provide a switch closure when the required velocity has been achieved, 


B-5.4 Guidance Interconnect Package 

The guidance interconnect package provides the electrical means 
of interconnecting the guidance and F/C components, gain change logic, 
telemetry. conditioning circuitry, and fixed torquing program circuits. 





B-5.5 Standard Timer 

The standard timer dictates the sequence of guidance and control 
system ascent functions, as well as switching for other vehicle functions. 
The standard timer is an electro-mech2nical device consisting of 72 cam- 
actuated switches and a three-phase motor. The timer setting resolution 
is 1.0 second with a repeatability of 0.2 second. It is capable of a §000 
second maximum operation and provides 24 discrete events. 


B-5.6 Recovery Timer 

The recovery timer is a solid state device utilizing core logic 
and latching relays. Its function is to provide the required recovery 
Sequence, The recovery timer has the capability for thirteen switching 
events and is capable of being programmed for a maximum timing range of 
O to 98,304 seconds. The timer accuracy is 0.5 second or 0.1 percent 
of the time between events, whichever is greater. 
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B-).% - Plight Control System . 
The principal function of the flight control system is ta priv'ite 
: contro} of the vehicle attitude in response to simals fren th. eo ES 
fys'+*. Both the hydraulics and pneumatics are controlled te tr 7) 
throug. th2 F/C electronics. Durins the encine Sequenes Of cboerutce. , 
toptrci oi che thrust vector (pitch and yas) is attained ry the oc: 
hydre.?*- actuators while roll attitude is controlled Ly pneurstie = 


During 14 other phases of operation, th: pneutatie contro? Soe 
vehicle attitude through the use of six thrust controllers Sor 
and roll control. 


B-5 7.1- Pneumatic Control System (Primary) 


The pneumatic control system exerts control forees on the 4 
by release of cold gas through thrust valves to produce three-axis ccrrcet ive 
torquer. Y¥he system consists of six thrust valves in two clusters, a 
pneumatic regulator, and three 2200 cu. in. control gas storage spheres, 
The location of the pneumatic system hardware and the thrust valves reguircZ 
for correcting various attitude errors are depicted in Figure B-25 in the 
original text. The thrust valve cluster nozzles provide a thrust ef ten 
pounds when in the high-pressure mode (1.00 psia), and a thrust of cne-halt 
pound when in the low-pressure mode (S psia). The high-pressure ~cle 
normally used during ascent, DMU rocket firing haneuvers, and recover: 
portions of the flight, while the low-pressure rode is used during th 
orbit phase of the mission. The pneumatic control gas consists of a mixture 
of Nitrogen and Freon. The percentage of mixture is flight-peculiar and 
dependent upon mission requirements. Different densities, loaded weight, 
specific impulse, and total available impulse. Figure B-17 is a block 
diagram of the basic pneumatic control system. 


tet pe 
t 
c 


oe 
Webioslte 


=S 


, 
Vv 

a 
a 


B-5.7.2 Hydraulic Control System 

The hydraulic control system provides control of the vehicle 
during periods of engine operation. Directional control inf pitch and yaw 
is accomplished by gimballing the rocket engine thrust chamber by means of 
hydranlic actuators controlled from the flight control electronic unit. 
Hyoraniic power for the actuators is supplied from a hydraulic pover pachare 
driven by high-pressure unsymmetrical dimethylhydrazine. (See Figure B--18 
in the original text.) 


B-5.8 Lifeboat System 

The Lifeboat L/B) system is an auxiliary system for backing up 
the primary recovery system. It is capable of orienting an unstable vehicle, 
having rates of up to 20 degrees per second along any axis, within 1.5 
minutes, and holding the orientation for more than 30 seconds. The Lifeboat 
system is eapable of overcoming a guidance and control failure and/or a 
primary command system failure. Two basic modes of operation for the Lifeboat 
system consist of a complete Lifeboat mode using the Lifeboat control and 
pneumatic system, and a mode using only the Lifeboat timer and UNCLE command 
system. .The vehicle conditioning of the various Lifeboat modes is accomplished 
through the UNCLE command link Type 22 decoder. Each of the modes has an ° 
UNCLE Type 22 command assigned for it. The function of the command is to 
condition relays in the Lifeboat junction box to enable the required mode 
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APPENDIX FF 
B-5.8 (continued) 


SCOUP* Sn e 3) 
specifically assigmed for this Purperc., Deo such geoenig nn: 
enabling the stert of the Lifeboat EGE” eee Bae PIT apo” ot 
purposes, the command used to start the Litecout tiner Is 
permanently locked out by relay logic in the Livetca June 
addition, the timer start event loess out the unsecure sole eccenis oc. 
that no inadvertent mode change comand ean enter while the sequense ta fs. 
progress. The contributing attitude error sources (RSS) from the Rifebeat 


system are plus or minus 7-50 deg. about the reencry plane. 


te, 
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The L/B system utilizes: 


a. An independent auxiliary RF command link between the ground 
station and the orbiting vehicle, and 
b. An independent terminal attitude control system, 


Availability of these back-up functions provides redundancy of all 
Significant aspects of recovery, except batteries. 


B-5.8.1 Major Components 
The major components of the Lifeboat System and their relation- 
ship to each other are shown in Figure B-33 and described in the subsequent 


. paragraphs ._ 
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B-5.8.2 UNCLE Communications Equipment 
The UNCLE equipment provides the communications link from the 
ground to the vehicle for the Lifeboat system. 


B-5.8.3 Control System Equipment 

The function of the attitude control system is.to alien the 
vehicle with the earth's magnetic field vector. The attitude control 
equipment is specified in two general categories, namcly, electronics and 
pneumatics. (See Figures B-16 and B-35 in the original text.) 


B-5.8.3.1 Electronics 

a. Magnetometer. The magnetometer is the attitude sensing 
device for the Lifeboat system. It is comprised of an 
electronics unit and a sensor unit. In the sensor unit 
there are three orthogonally arranged probes containing 
a highly permeable magnetic core surrounded by an 
excitation and a signal pickup winding. These probes 
sense the magnetic field intensity along their sensitive 
axis and supply a signal, proportional to the intensity, 
to the electronics unit. The output signal is proportional 
to attitude offset about the lifeboat axes, 
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b. Roll Rate Gyro. The function of the roll rate eyro is to 
control the rate of change of vehicle motion about tre roll 
axis. It is designed to limit the motion to plus or minus 
two degrees per second for proper Operation cf ths lifeboat 
system. The roll gyro Senses the vehicle rol] rate and 
supplies a signal proportional to the rate into the F/C 
electronics roll channel, 


C. Flight Control Electronics. ‘The flight control electronics 
contain three electronic channels and telemetry monitoring 
circuitry. Its function is to accept Signals from the 
magnetometers and rate 8yro and to convert them into 
appropriate commands to the pneumatic system for control 
of the Agena. 


d. Lifeboat Timer. The lifeboat timer is a solid State device 
utilizing core logic and latching relays. Its function is 
initiate the required lifeboat Sequence. The timer provides 
the capability of thirteen Switching events and is capable 
of being programmed for a maximum timing range of 0 to 

» 304 seconds. The timer accuracy is 0.5 second or 0,1 
percent of the time between events, whichever is greater. 


€- Lifeboat Junction Box, The lifeboat Junction box provides 
the electrical means of interconnecting the lifeboat 
components. It also incorporates telemetry monitoring 
circuitry for the system functions, and landline control 
monitor points. 


B-5.8.3.2 Pnoumatics 

- The pneumatics portion of the lifeboat system provides the means 
for changing the vehicle attitude through the use of six thrust controllers, 
supplied by a storage sphere through a pneumatic regulator. The valves 


level. The regulated pressure shall range from 110 to 130 psig. Utiliza- 
tion of a regulator/solenoid valve assembly in the lifeboat system allows 
turn ON/OrF centrol of the gas supply to the valves, 


The control €as mixture in the L/B system is the same as that in 
the prirary pneumatic System. The two systems are filled through one line 
and isolated oy means of a solencid operated valve. This valve is capable 
Of beins openc? by RD commana; thus utilizing all available control gas by 


Citht: of th: two Syseens durine flight. 
H-f.0 PUL Acapter Nit 
pb) atte 








The Psh acapter kit is required to accommodate installation of 
the Beil Laboratory (pr) coumand puidance system in the Agena. The Kit 
consists escentiazlly of the PIL skin, UHF traveling wave slot antennas 
(ventral and dorsal), wire harnesses, BIL umbilical door, BTL control 
packace, ventral and dorsal fairings, fairing covers, and necessary mounting 
equipment, are Goverument-Furnished Equipment (GFE) and not part of this kit. 
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During early stages of asecon 
-the vehicle via the dorsal antenna, 
transmitted to the vehicic via the ve 
the escent trajectory for e low-ane}- 
reception of the BYT, comands, Jo rint 
the two BIL entennas during the later ¢ 
attenuator is installed in the weve »uice : 
attenuation is controlled by a BIL ciscrete COAnSAd. 


cs 





The Agena-installed BIL radio cermand system is used io procite 
the Agena with increased eccuracy Gurine ascent ard ingection into cvbLit. 
By controlling the vehicle into the @cesired erbit, this eliminates By 
requirement for a second burn to correct an orbit anczaly. The BI, Sy Sto 
also provides discrete commands in addition to the steering commands in 
conjunction with the standerd timer of the Acena,. 


B-5.9.1 BIL Steering Commands 

At booster engine ignition and as the’ vehicle lifts off the 
launch ped, Western Electric Company (BTL eround station) tranertis ea 
(radio frequency) steering comands to assuce proper attitude durtns sreent 
and injection into orbit. These commands are divided into two categories 
commands to the Thorad booster and comands to the Agena sateLlite upon 
separation from the booster. This program uses the commands to "guide" the 
vehicle into the desired orbit, rather than engine restart and a second 
burn. The BTL steering commands actuate relays within the BTL canister to. 
provide 400 kz alternating current to the torquing amplifier and demodulator 
associated with the pitch and yaw IRP channels. The phasing of the 40C Hz 
signal determines the pitch up, pitch down, yaw left, end yaw right responses, 
The rate of response is 2 degrees per second, which provides fine adjustmeats 
to the preprogrammed rates and times supplied by the svandcard timer, 


B-6€.0 ELECTRICAL SUBSYSTEM 


B-6.1 ’ General 

The electrical subsystem comprises two major catesories of 
equipment; one providing unregulated and Pyro power and its distribuvion, 
and the other providing destruct capability. 


B-6.2 Electrical Power System 

The electrical power system furnishes rover at the voltage levels 
and frequencies required by the associated vehicle subsystems and payload 
equipment for a time period consistent with the vehicle mission duration. 
The Agena pover system is made up of pover source components, power conversion 
components, and power control and distribution components. The power source 
components consist of a solar array and two primary batteries to supply the 
initial source of energy to the power equipment and other system components, 
as well as secondary batteries to supply power to the destruct system. The 
power conversion components consist of the Type MITA, hOO-Hz, 115 vAC, 
three-phase inverter and two Type IXA DC-DC cenverters. Vehicle power 
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is controlled by the main pover transfer switch, which is carable of 
4. 


transferring fron aerospace ground cauipsint exterral porn durin test te 
- internal vehicle pover. Pover control on? Cistritution TOPS ee Cae eee 
of the power transfer switch current, Velisze, pover te? RT Sates rae 
monitors, and wiring harnesses for Gictribution of Cllooertend es: ars od 
the system components. The pover @istribulion systis is SuGT Ria oa. e195, 
B-6.2.1 Power Source Fauipment 
The main battery/soler avrey sycton of the Asera Pocviindse 2 
power source for unregulated voltase and pyro power ranging tetween 22.5 to 
29.25 vDC. The amount of available electrical power @erends upen the use 
of a ten panel solar array and the tyy2 end number of batterics rozuirc: 


for the mission to be flown. Two buiterics are nornelDy installed fn ue 
forward equipaent Secion. A three battcry kit is availabic if adlitional 
power is required, Space for two batteries is also provided in the aft 
rack support structure. 


B-6.2.1.1 Solar Array ; 

The solar array is rade up of 10 panels, each containine 660 
solar cells, each 2x 2 Cit, The array hes an active su face arca cf about 
41.3 Sq. ft. and is capable of generating 00 watts of rover, 


Figure B-37 shows the solar array in its normal (deploye3) 
operational position on the space craft. Two pin pullers located on the 
+Z and -Z sides hold the array in its stowed condition with deployment 
after injection into orbit being initiated by stored command. Deployment 
takes place by means of a scissoring action imparted to the panels by a 
compression spring/damper mechanism. The array is adjustable by + 30 
(above and below horizontal) from its nominal deployment position by 
changing the length of the first section of the scissor mechanism. This 
adjustment feature is called the "alpha (C2 ) adjust" and is provided 
to secure optimum power as the satellite deviates avay from nominal solar 
flux because of normal orbit plane rotation or regression. 


- The output power of the solar array is a direct function of solar 
flux density. The vehicle is normally launched from VAFB in a north-south 
near polar orbit. For any launch with an inclination angle other than 97 7 
there will be progression or regression of the orbital plane of the space 
craft from the earth/sun line with a resulting change in solar fiuy density. 
The angle between the earth-sun line and the orbital plane is called the 
Beta angle and is a4 function of both launch time end date, Figure B-38 
shows a plot of beta change for a 21 day mission as a function of inclination 
angle. This plot is absolutely correct only during a Single point in time 
and is shown only as a guide. The effect that the alpha (oC) adjust angle 
has on the power generation capability of the solar array is shown as a 
function of beta angle. 


For clarification, let us take a simple mission as an example. 
A vehicle is launched into orbit at an inclination angle of 85° producing 
a@ beta change of 37.8° in 21 days after launch. Assume for this example 
that the regression igs linear and that the rate is 1.80/day. The vehicle 
is launched at about 1400 hours (a beta of 30°) with the array set to an 
alpha angle (%) of 0°. At the time of launch, the array is capable of 
_ producing 27.7 of its peak power. Since the maximum power capability of 
the Boat eaFey is 400 watts, the array will be producing 111.0 watts at 
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the start of the mission. Five days later, the Ppover has inerens 
(29.9%), 10 days later it is 125.6 watts (51.0), 15 days later 

(31.9%), and at the end of the mission, the array is PRC IST 295 8 ata 

(31.6%). A typical solar array performance as sham in Bi pure pert, 


B-6.2.1.2 Batteries 

Primary batteries, including the 3 battery kit are al 
The destruct batteries are Type VIA. Battery parametors are sho, 
Table B-5A. Battery loading of the Agena is dependent on perforrance 
capability, and mission power requirements. The maximum battery canacit:, 
is seven type 1H batteries. Table B-1 notes a typical battery installuticn, 
The power capacity of the batteries varies with temperature, Minin: 
battery power capability at the predicted flight temperatures proviced 
must exceed the nominal requirements py twenty-five percent. The nission 
Power requirement is dependent on mission selection, such as number of 
active days, altitude and orbit plane inclination. The nominal pewer usage 
and expected tolerances of the vehicle and Payloads are shown in Table 
B-2. The altitude and inclination affect the number of tracking stations 
acquired and the length of acquisition; therefore, varying the pover 
requirement. The primary batteries are Zine-silver oxide type and use 
potassium hydroxide as the electrolyte. They have high-enerry ratings ard 
are rechargeable. 


The secondary battery system provides power for the destruct 
system. Two type VIA secondary batteries provide the necessary power for . 
the basic self-destruct system. They are installed in the booster adapter 
assembly and remain with it when the booster adapter separates from the 
Agena. The secondary batteries contain positive electrodes of nickel 
hydroxide, negative electrodes of cadmium hydroxide, and use potassiun 
hydroxide as the electrolyte, 
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TABLE B-54 


BATTERY PARAM EEE 


—_——— 


Nominal 
No Loud Capacity 
Battery Cells Weight Voltace Watt/Hrs. 
(1.8v/ 2 24.3V 
Cell) 
Type 1-H 16 124 lbs. 28.8 12,925 
Type VIA 6 1+ lbs. 8.4 1,32 
TABLE B-2 


NOMINAL POWER USAGE AND TOLERANCE 
EY SULERANCE 


Nominal Power 
Req/Day 
(Including Losses) 
Area (Watt Hours) _ 


Propulsion and WECO 50 (ascent only) 


Guidance 

Electrical System 890 
Guidance and Control 14h0 
J-3 Payload 760 
Secondary Payloads “170 
(Link II, T/R, qa 

Communications and Control 590 

GROUP T 


PAAEP ROO fener pueeesagict 


| iis 





Nominal 
© 7O F, Effecieoncy 
Amp/Hrs, Glatt Ere. Dh 


@ 2h.3V - 





531.6 105.0 
0.18 - 


Expected 
Tolerance 


(Watt Hours ) 


+ 10 


85 
+ 120 
22 
10 
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Table B-1 Typical Two Battery Configuration 








Space for 3 Battery Kit 
(Normally not installed) 







-Z 






Wi Batters: Parcs stare 


Cells 16 

Weight eh irs, 

No load voltaze 2&.8y 

Capacity 12,925 vWatt Ur 
531.6 Avp Hr 


+Y 


+Z 







Plight 
Battery Batt. Temp | Ref. 
Location Type Meas. No. ! No. 





































*Quad. I | | | 
Upper 1H | Cc 14 y 3C8P1X C293 
*Quad. IT | | —_ + Te ee ee 
Side Bay ‘ 1H CAS 5 4C8P1X c29k 
Quad. IT | ay | C 10 | 1 1C7P1xX C289 
Quad. TIT ! 1H | C il | 2 2C7P1X C290 
*quad. IV | an | 43 | cs 2c8P1X c2ge 





* For Kit Use Only 
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B-7.2.1 Real Time Commang System F 

: The Command System consists of two command Jirks, the SCL= ard 
Gigitel. The Epace Ground Line Equipzert (cuz) commana link enrrtic of 
unsecure SILO commands end four secure KIK-CILO commune. Qothe 2) SInS 
commands, nine are assigned to vehicle functions (orbital progranneor 
controls, re-entry select, ete.) and 1¢ ere assigned to primes pad cei 
functions. The remaining commands are either Spares or are used for 
secondary payloads. Two of the four KIX-SILO commands ere assisnca 
recovery enable function. The other tvo are assirned to pricary paylead 
functions. 


The digital command link (UNCLE) carries 39 unsecure com~an‘tec 
and 3 secure KIK-UNCLE commands. Of the 39 UNCLE commands, 28 backup the 
SILO commands and two provide Lifeboat comands. A system of command 
interlccks is provided to minimize the effects of inadvertent or covert 
commands. A block diagram of the command Systems is shown in Figure B-23, 


B-7.2.1.1 SILO Command Link : 

The SILO command link is a disital corrand System adapted to 
the Space Ground Link System verlort or prelort radar which transmits the 
command data on 4 modulated RF carrier. The configuration is shown in 
Figure B-23 and consists primarily of a Receiver Demodulator Type 3; 
Digital Decoder Type 22, and a Command J-Box. The Receiver-Demoduletor 
receives and detects command data from a frequency shift keyed/phase 
modulated RF carrier (See Figure B-26A) and converts it into digital 
command output signals. ‘The output signals consist of pulses on the S, 

0, 1 or read lines which are conducted to the decoder Type 22, (See 

Figure B-26B). The RF carrier input (179 GHz) is modulated by 1.5 MHz. 

The digital command decoder receives the (positive true logic) S, 1, or 

O digital and the clock signal from the receiver/tone demodulator. The 
serial train of digits contained in the command-vword consists. of a 16-bit 
word. Not all of these 16 bits are part of the command word. In addition 
to the command bits, there are bits for address parity and reset, After 
Successfully decoding and authenticating the transmitted Signal, a pulse 
output (28.0V) of 350 + 125 millisee duration will appear on the appropriate 
output line for operation of relays in the command relay J-box. At the 
execution of a good command, or detection of a defunct command, the 

digital decoder resets itself and assumes readiness to receive a new command. 


The digital command decoder is capable of handling 39 coded 
commands and provides outputs to telemetry for monitoring status, power 
levels, and telltale information on: (1) Commands, (2) Signal Reception, 
(3) Temperatures, (4) Execute Verifications, and (5) Power Supply. 


The command relay J-box is used to isolate the commands from 
the SILO command system to the vehicle function. SILO 302 (Write Command ) 
is only command not buffered by this relay J-Box. 


GRrouP Tt 


EVES ESER Panee aupnssaytd 
‘ BSNS PE TP SP dd, Seba 


wh 





wezskS pusuMOD ZHN % AIDS €2-€@ amaty 


f 

| 

| 

| 

| 
: 


70 











S39, 
ae are See 





Me ae 
Ce BION wy 


wee 











































as) 
22 
Ox 
D A. 
ie 22 2 Adkh 
6€T UHL TOT STON eadooga CONaC /YADY 
a 
PL Sere eee WIL L ddd —_ OU adkh 
as wNAdNI IVNOIS 2 yin aNod JIS YELLINSNVYL 
ae 
ae WIL S$ dk 
ea LAGNI TWNOIS T UNTT aNCO SIS 
Ae: 
1 El a 
4 fact f 
fs Hi 
y QA I fdkh > : 
a er eee ay , ae | GNVd aSvE ‘ 
3 % waqooaa 
: 6€ OTIS-MIy ana 
ps py eee Ry a3 _ 
wm gt OTIS-NLI!YaGCoqd = 
acd es 
ro ar. 
« XI me 
LE OTIS- yy Yaadoogd ral 


> 
ae xed | 
9 -O1IS- MEH] yaqooaa ~ 


| ed a'IDS , ee 
6€€ NUH TOE OTIS uadooga = 





GROUP J 
yi! ‘ 














to —— 
[= Oopy 10 
SpE 6 


Pege No. hae 





APPENDIX FP 
=C¢ 


ae 6 Nav Sts Bs ahs i 3 
‘SUPPLEMENT TO THE TRAINTIG MAITUAL 
Cond. TONE p * CCD. To: 
F, Fo 
j 
if j 


<i 
od 
: 
“ZS Crosses 
tere bene re aL ’ 
“ite SEE nfs cOLS45 
Sa at S| 





MOCULATION FASTOR fiz 
LAX 


KEYED Feniea 


ONT LENSTH) 
1059 10, 
(pt SC.) 
A - TYPICAL FSK SUBCARRIER SIGNAL 
8 c c 3) C 8 PATTER 
1A 
DATA 





I> 
3 


—e ae = 00 ez¢.}- . 
Ts 
= * sree f Sunil 7 
51 SEC. | 
sews f f= 
z \ weet 
Se Pert DAI 1a 


OOS ST ree sane aE So f [eres ENR Or ST. 


fh Sec. 
ree = REA p 


rare NALA. 





B - DIGITAL COMMAND DATA SYNCHRONIZATION 
(Data Output Lines TAy 18, AC) 
CRoUP y Figure B-26 
Bid | eee 


“LEC pe mre sae e $ 
EPR ESTR fant pavarsia 
Be Ory = eed : PORE ai 


og ats 


tf kee 





r oy | aaa ea ae 
RAY YLE Vi Gane Nasi ha 


4 _ = <= 


Page 119s. 55° 9° 70. 


SUPPLEMFNT TO HIN TRADING MANUAL - Be fi 


APPENDIX FP 





The command relay J-box receives 26V unre: 
‘the SITIO command system receives power. 
this relay J-box include: (1) Digitel de. 
Tone demodulator teuperature, and (3) 






B-7.2.1.2 KIK-SITO Command Link 

The KIK-SILO command lin‘: utilizes the above reeeiver Scenetulster 
in conjunction with Type 9 decoders (See Figure B-23). The Type > deecicr 
processes a 35-bit word known as a KIK-SIIO coumand. The Type 9 deec3 
is used in the SILO command system to provide a one time secure command 
execute. The transmission rate for tne KIX-SILO cenmand is limited to 
20 bits per second. 


The arrangement of the ones and zeros in each command is 
determined by a classified plug which is inserted in the encocer. Only the 
one vehicle which contains a duplicate plug will be capable of decoding 
that particular command. 


Upon execution of the command, the encoder starts to formulate 
the command word in accordance with the wiring of the Plus, startins the 
command with a reset and putting in the ones and zeros «here required, 
This command word is fed into the radar which translates the resets, ones, 
and zeros into specific subcarriers. These signals are transmitted to 
the vehicle at a 20 bit per second rate. To transmit one secure command 


requires 1.6 second. 


After receipt in the satellite, the radar transmission goes 

- through the receiver-demodulator in which the one, zero, and reset bits 
are separated and identified on each of three lines as a square pulse, 
These three lines go into one or more Type 9 decoders wired with parallel 
inputs. Each Type 9 decoder decodes one 35 bit comrand only. A code plug 
is inserted in each of these decoders before launch. The plug determines 
the pattern of the command which it will decode. Upon receipt of a valid 
command, a relay in the Type 9 decoder is actuated to initiate required 
action in the satellite, 


KIK-SILO 36 and 37 are used to enable the recovery sequences of 
SRV A and SRV B. KIK-SILO 38 and 39 are supplied to the A/P interface for 
early SRV A to SRV B transfer. They must be secure, since premature 
transmission would abort or shorten the mission. KIK-SILO 38 and 39 are 
enabled shortly after injection into orbit by the Standard Timer. The 
actual commands when transmitted exist from the time they are sent until 
power is removed from the Type 9 decoders at "fade". The command link is 
illustrated in Figure B-28 in the original text. 


B-7.2.1.3 UNCLE Command Link 

The UNCLE command link is a digital command system using a 
Receiver/Tone demodulator, which receives a UHF phase-modulated carrier. 
The RF carrier is modulated in binary format by any of four audio tones 
having discrete frequencies over a range of 0-15 KHz. 
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The Receiver/Tone demodulator, processes 6SS25C3 wivh binar 
. digit rates of 1 to 1000 bits per second. The tone COnGIULST Or Shee u sen 
verts the command message from a serial train of tenes inte So OCS deers 
digits. The binary digits are tatrized to seven cutput lines. In asecsi- 
ance with each tone used, the binary digits are znewn ac SE Oe ge Pee 
and "R" digits. As each tone bit is demodulated, an S, 1, or O dirit is 


matricized to an output line (R is a repeat of either Zero, One ox 2), 
d 


Seven output lines connect the tone demodulator to either 43 
Type 9 decoder or the digital command decoder Type 22 for further rroe 
ing. Three lines (1, 2, and 2) go to the Type 9 decoder to suppi:; Las 
message (negative true logic) inforzation as S, 1, or O digital simal 


1© 


cSo- 


( ¢ 


Four lines (4, 5, 6 and 7) go to the Digital Decoder to supply 
basic message (positive true logic) information as S, 1, or 0 dirital 
signals and clock pulse. The clock pulse is developed at a discrete tire 
during which a digit pulse (s, 1, or O) is being sent. The discrete time 
interval is 25 millisec following the leading edge of the logic pulse and 
lests 45 millisec. The clock pulse signals the disital cormand deceter to 
read each pulse (S, 1, or 0) of the pulse train received. Duration of cach 
pulse in the pulse train is 650 microsec. 


A telemetry monitor is provided from the vehicle receiver. 
Conditioning of the S, 1, and O digits is provided in the command relay J-box. 
The receiver/tone demodulator also serves as a command wake-up system. Upon 
receipt of S tones, 28V is applied to the Type 9 decoders through an internal 
relay closure. Concurrently, a solid state switch activates the Type 22 
decoder. This power is removed from the decoders two seconds after the last 
tone transmission. i 


The UNCLE link, as the SILO link, utilizes the binary data from 
the recorder demodulator as inputs to the decoder Type 22 (39 unsecure 
commands) and to three Type 9 decoders (3 secure commands). Refer to 
Figure B-24 in the original text for UNCLE Command format. 


B-7.2.1.4 KIK-UNCLE Command Link 

This link utilizes the UHF receiver demodulator Type 2 and the 
Type 9 decoders (See Figure B-23). The decoder Type 9 outputs are secure 
commands utilized for Lifeboat (secondary recovery system) or SILO comnand/ 
tracking/telemetry link ON, 
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TABLE B-8 


IYPICAL SEQUENCE op RECOVERY FVrtre 
See ee ee VETS 


Time 
Event Secs. Function 
Start Recovery Tiner (By Orbital Prograrmers vert or 
Lifeboat Timer) 

1. ) Apply power to "AP Power Relay", "AP Mode Command” to 

| . Research Payleed and pneumatics to hish pressure. 

2 2 Reset Monitor Flight Control to Ascent Mode, rerove 
Horizon Sensor signals, Stop gyro compassing, sviten 
IRP gyro TIM &° Ascent Mode, apply -120 /min. pitch rate 
and remove -4°/min. pitch rate. 

3 6 Arm signal, remove pneumatics to high pressure power, 
remove power from "AP Power Relay", disable recovery 
enable relay. 

4 8 Remove recovery timer start power. 

5 65 Apply -4°/min, pitch rate and remove ~120°/min. pitch rate 

s, (pitch over - .: 

6 81 Transfer signal. 

7 82 Disconnect signal. 

8 83 Separation signal. 

9 87 Apply +120°/min. pitch rate and remove -4°/min. pitch rate. 
Reset AP recovery enable and apply DMU logic pover. 

10 100 Remove AP power and "AP Mode Command" to research payloads 
and pneumatics to low pressure, 

il 110 Spare 

12 145 Apply -4°/min, pitch rate and renove +120°/min. pitch rate 
(pitch up to 120 ), flight control to orbit mode, connect 
Horizon Sensor gyros, start gyro-compassing, switch IRP 
&yros TLM to orbit mode and remove pneumatics to low 
pressure power, 

13 154 Reset recovery timer. 

14 600 Remove recovery timer power and arm UNCLE 114 and 115/SILO 


314 and 315 commands. 
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TABLE B-9 
SEQUENCE OF EVENTS, LIPEBOAT MONEE Ul AND Ye 
Event Ee. Function s---Ul code SUNet io serie tte 
To 0 Lockout: timer restart Lockout timer restart 
Disable start commar.d Disable start comand 
\ py 25 AP recovery enable AP recovery enable 
DMU disable DMU disable 
To 30 Remove Tj event power Remove Tj event nower 
T3 5060 Link 1, Flight control Link 1, Flight control 
electronics, and magno- electronics, and magno- 
meter ON and start A meter ON and start A 
sequence. sequence. 
Ty 5355 Primary pneumatics OFF No effect 
T 5360 L/B pneumatic ON ‘No effect 
2 
RP TLM to AP mode 
L/B power ON. 
TE 5380 Arn . Start recovery timer 
, B sequence 
T7 5455 Transfer No effect 
Tg 5456 Disconnect No effect -- 
Tg 5457 Separate No effect 
Tio 5545 Lifeboat reset Lifeboat reset 
Ty1 5550 Enable DMU - Remove recovery timer, 
start signal, enable DMU 
Tio 5560 Timer reset to B sequence Reset B sequence 
Ty 5660 Link 1 OFF (T3 & Ty) Link 1 OFF 
*Seconds 
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Commutator 1 
Ring B 
LK I Ch ll 


Commutator 1 
Ring A 
LK I Ch 13 


Temp Sensors (8) 
Instrument No. 2 


Pan & DISIC Terrain 
Door Separate 


Pan No, l Take-Up 
Diameter 


Pan No, 2 Take-Up 
Diameter 


Pan No, 1 Cycle 
Counter (3 Points) 


Pan No. 2 Cycle 
Counter (3 Points 


Pan No.l& No, 2 
Slit-Width 
Fail-Safe Position 


Pan No. 1 & No, 2 
Exposure Control 
(2 Points) 


Pan No, 1 Filter 


‘Position : 


Pan No, 2 Filter 
Position 


Silicon Chip 
Resistance 


Switch 


Pot 
Pot 


Elec. Digital 
Readout 


Elec. Digital 
Readout 


Pot 


Elec. Digital 
Readout 


Pot 


Pot 
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TABLE F-2 CR INSTRUENT vortaure 
. DESIGNATION 
OF VEH. OR INSTRUMENT TRANSDUCER 
P/L FUNCTION FUNCTION TYPE LOCAT TON 
ce nennceeeneeeene, a eee eae 
AP UME. iton, Pad Temp Monitor Silicon Chip Delta 
No. 6 Resistance Structure 
Commutator T Temp Sensors (8) Silicon Chip Lens Cell 
Ring B Instrument No, 1 Resistance Lens Cona 
LK I Ch 11 Rear Rail 


Rt. Aux. Orties 
Drive Motor 
Front Rail 
Drum Suprozt 
Hi Efficienc; 
Amplifier 


Lens Cell 
Lens Cone 
Rear Rail 

Rt. Aux. Optics 
Drive lotor 
Front Rail 
Supply Cass, 
Delta Struct, 


Door Frame 


T/U No. 1 


T/U No. 2 
Instr. No. 1 
Instr, No, 2 


Instruments 
No. 1 & No, 2 


Instruments 
No. 1 & No. 2 


Instr. No, 1 


Instr. No. 2 








GUS sb Vy 





cs 
SUPPLEMENT TO THE TRAINING wcousr 
, APPENDIX FF 





| Ste TOR: 
eo 8 


"OAS OLS Vise 
TOLD Bae teppreeey 


TABLE F-2 CR INSTPUMEED PC EETIUS 





DESIGNATION 

OF VEH. OR aNSTRUMENT TRANSDUCER 

P/L FUNCTION FUNCTION TYPE: Toosrre 

SAS TUNE LUN palaesabethe chika 

Commutator IT Pan No. 1 & No. 2 Pot Instr. No.l 

Ring B Film Change & No. 2 

IK II Ch 15 Detector 
SRV "A" Water Seal  Gwizet Capsule Cover 
SRV "B" Water Seal Switch Capsule Cover 
Pan No. 1 Input Pot Instr. No, 1 
Meter Rotation 
Pan No. 2 Input Pot Instr. No. 2 
Meter Rotation 
Pan No. 1 Freme Pot Instr. No. 1 
Meter Rotation 
Pan No. 2 Frame Pot , Instr. No. 2 
Meter Rotation 
Pan No. 1 Take-up Pot T/U No. 1 

= Voltage A & B (A & B) 
Pan No. 2 Take-up Pot T/U No. 2 
Voltage A & B (A & B) 
Pan No. 1 H/O Switch H’O 
Platten Positions a 
Pan No. 2 H/o Switch H/O 
Platten Positions 
Pan No. 1 H/O Isolation Instr. No. l 
Platten & Shutter Amplifier 
Command 
Pan No. 2 H/o Isolation Instr. No. 2 
Platten & Shutter Amplifier 
Command 
Pan No. 1 Drive Tsolation Instr. No. 1 
Motor Voltage-Fwd Amplifier 
Pan No. 2 Drive Isolation - Instr. No. 2 
Motor Voltage-Fwd Amplifier 
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DESIGUATION 
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P/L FUNCTION 
Commutator IT 
Ring B 

LK II Ch 15 
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TABLE F-2 CR INSTI oT 
a Ee 


INSTRUMEIVE 
FUNCTICN 

Pan No. 1 Drive 
Motor Volteze-Rev, 


Pan No. © Drive *! 
Motor Voltare-Rev, 


Pan No, 1 Tach 
Feedback Voltase 


Pan No. 2 Tach 
Feedback Voltare 


Pan No, 
Voltage 


1 Operate 


Pan No, 2 Operate 


Voltage 


Pan No. 1 Supply 
Spool Motor 
Voltage 


Pan No. 2 Supply 
Spool Motor 
Voltage 


Pan No. 1 Supply 
Spool Bobber 
Position 


Pan No, 2 Supply 
Spool Bobber 
Position 


Pan No, 1 Slit 
Width Position 


Pan No, 2 Slit 
Width Position 
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PRADO MAUGAT 


ie 


we 





Tsolzition 
fnplivier 


Isolation 
Acplifier 


tsolation 
Amplifier 


Isolation | 
Amplifier 


Isolation 


Amplifier 


Isolation 
Amplifier 


Pot 


Pot 


Pot 


Pot 
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cf 
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Instr, No, 2 
Istr. No, 1 
Instr, No, 2 


Supply 


Supply 


Supply Spsol 


Supply Spool 


Instr, Wo, 1 


Instr. No. 2 
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TABLE F-2 CR INeveir tc MONT TARS 
a es se 


———. 





DESIGNATION 





OF VEF, OR INSTRUUENT een trare ean 

P/L, FUNCTION FUNCTION VPE Pel ay ert ae 

AP 5 Par No. 2 Lene PA Tnetre Nay 
Ik 1 Ch 5 Angular Position 

AP 6 - Pan No. 2 Lens Pot Instr. No. 2 
If 1 Ch 5 Angular Position 

AP 5 Pan No. 1 Center Isolation Instr. No. 1 
IK 1 Ch 5 of Format Command Amplifier 

AP 6 Pan No. 2 Center Isolation Instr. No. 2 
IK 1 Ch 6 of Format Command Amplifier - 

AP 9 Pan No. 1 Output Pot Instr. No, 1 
Ik 1 Ch 9 Idler Rotation 

AP 10 Pan No. 2 Output Pot Instr. No. 2 
IK 1cChi10 ~- Idler Rotation 

AP 9 Pan No. 1 99/101 Isolation Instr. No. 1 
IX 1 Ch 9 Clutch Command Amplifier. 

AP 10 Pan No. 2 99/101 Isolation Instr. No. 2 
IK 1 Ch 10 Clutch Command Amplirier 
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